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(54) B6^©«#] m*mmm?xcpfimx.u9bun,**ytz'xm L 



imm (ma) 




(2) 

1 

imtwmwmii 

mm txmt>tifz** y rmm t.m*vm 
miz&txm.vi>tuz** vrmm&zffittz&m 
t. WLmm^Lxmi^tittmmt. zmixm 

wm Lxmn^tuz** y rmm t . m** y t» 10 

imm 1 mmxnT&mmmzmaimmtmz 
mm£¥mz&mittzm$M2 tttastztak^ 

»xU^Kn^U7-*^f?„ 

S^-y-feyx*?., 

[SM8] ffiESWHHM^^a-r-f 

X'bhm^2^7<n\vfnMzmL<nim£.\'? 30 

imm9i Buffi^yr^isat. tua«ait 
±^s^«^^yr*»*i^aoi>c7)T*)Sii*JH2~ 

imm 0 ] i3fe#a»«, jEFiafciiVPow? 

tu)**mmmm^&mmi2-9n\,rrtui>tzmi 

©S: : 2:-faSa2~10<0V^i t a*Hc^W^raxW^ 40 
ho/us^y-fcyx^f. 

[nr^jsi 2 1 m&wiam&zx m&x 

hhmrn.2-\ \<n\^Mzwmrn^v^ vu 

imm 1 3 1 suE#i9n±. mi* ■* y rfssts * 

[0001] 
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i^ho^u^t yxm^zmtt . 

[0002] 

[tifcfcD&ffi] »W hn^S^y-fcyxS? (Ja 
T. r^jiEL^j tsit) tLXit. 1960^ft 
izT> V t'cOWmftX-cO** 'J 7&A 

mELm^imKm&ztix^iz. ztibrtsmt* 
w&tmFfmMm^^uzmm t mmm* ^th 

t^omimtix-jmi-z. 

[0003] mmmmE Lm=F<oitmt lxu. ® 

mt LXtfyxmsLtiiZ I to (<f • f-y ■ * 

=w n m&biku ^±iz-mmmx^ixh 

TPD (N, N' -y'7i-;l/-N, N' -is (3-* 

) - 1 t -1 ' - ^7 xcyp— 4 . 4 ' — 

i»s#c*s<ii.a i q3 (byx (8-^yyy- 

71,) r;l^5-»>A) £ft5 0nm?)ff3T©j£;U 

[0004] 

[ftl] 
TPD 




[0 00 5] ^ffi£JB^& ITO<Dft*rea£4. 4~ 
5. OeVfcf *£fc"C. TPD fcr*tLTIE?L2:ifeA L 



3 

5&2:t>tf)£§^. milf. AlfcLiO^&^MgfcA 
g<0&&%:t'X'h&. ZWffitfUzX&k. 5V-10V 

[0 0 0 6] ^'JT«i)*«fcLT^mtt?S^ 
fflV^ttt^TV^. Mxlfs Nature, Vo 
1. 371. p. 14 1, D. Adam et alt 

it^rnhVy^-uym^rcht. fa^f^ 
tm&nmSim ( d h« ) mmm* i o- 3 ~ i o- 2 c 

mVVs e ctfcO> r/Vxr-X jfcfMfl 
Ttt&U) TOBttftPl O-'cm'/Vse cT*>& 

JSfflfcS. 3*6 8$, P. 2 6. ^NM-fci 

Zmimt 1 0-3 c m VV s e c JSUtC** -Ifc*^ 

[0007] £<9±3 : 5r?fo^£xu?bort'$*-y-fey 
XtCjpJffl-TSIS^fc LT(i. Liquid Cryst 
als, 1997, Vol. 23, No. 4, pp61 
3-_6_l 7, J NGAH._ STAR ELF. _e t_ a Uz 
it. h'j7i-l/>'I«fU3f^ -y^iSJIfcfflvtf: 
WiaEL^Wffi^iirV^. ffiK. POLYMER 
S FOR ADVANCED TECHNOLOGI 
ES, Vol. 9, P. 443-460, 1998^. 
ADVANCED MATERIALS 1997, V 
ol. 9, No. 1. p. 4 8fc*>^£ilT^£. 
[0008] 

imitfimLx o fc-r &us] iaw>*«EL*pr 
i To^omfiiA^^iiifl^m^r. mjn&m 

mbfcimmft (iov/ioonm) 

iffi3- OeVjJLLfcJKUfctofce^ (LUMO ; L 
owe s t Unoccupied Molecula 
r Orbital) izBMfSm^AMrf Wftfat 

£->X£ itfchtih . Z (On&i) % t>cr)%J3tom5M&co 
ikVffl&kWmicOLUMO, HOMO(Highes 
t Occupied Molecular Orbi 

t a i ) mti&v yrfc*tfc^< . ^wmcm^mn 
mm. mm^f-mmm^ t ha&im. m. 

iooo9]«!-ot, moELm^izm^tmm 

it&fo mmrPD. a-NPD (h'XCN- ( 1- 
■f-yf-fU) -N-7i-JH % TAZ-0 

1 (3- (4-h'7i-M^) -4-7i-;H5- 
(4-tert-7'f/P7x^)-l, 2. 4-h'J 

ty-ju) . ai q3&fc') msas-ts^wi 
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*Sl-«ffi«^fflfc: 1 0 V/ 1 0 0 n mgJSOSS 
1 0- 3 ~l 0-5cmVVs e ctStA^tft, €56 

[ooio] z <m. d^^m^maau^xitm^m 

[0011]? hiZ. mLE L3fH4J. *.<DW&fflt 

io <r%mz£z>mim.<r)£fc. mmti&k'mmtf 

-?z>nfei>. ^nrntseum^^ <-«fci±i o o 

&Mz£&m?mmn#im:t'hftmt%'>x^t:. 

[0012] xmxosmt. iMnm&tmtL. * 

_ - -^vrmMmm< .- w&mzgAt&v ormsm 

20 tffitfcmttffifiLL. mmTzm^x. i&^mms. 

mizw^xzzx'. fm&com^imE l** 
•thzt\izi,h. 

[00 13] 

mihtviz* f y rmm t . m** y rmmizmt 
xm^titt+vrmmmitimmk. mm 
30 miz&txm^tvKimmk. zmtxm&Ltizt 

[00 14] $.fz. #&%9^xWhn;P 5 

izmvxmntifii^vVTmmmk. m*vrwm 

Lxm^ttizbi^mti-i. 

[0015] m&mmmE ls^«. teo#« 

mimmmizmmtiiiz^mzmmttzt. i?e^ 

^yr^l®*^«e?K B B B S:S^»tT=5rl.^i:. m 

fBttt*«ii* J r ; e^7 r xmx-hh z t . msn 
m&&tfT<x3T< vtmiX'h&zt. ue^y 

so it. Twyrxymtt-rzk. ms$mmik&x 



(4) 
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[0 0 16] #$|HJJfcfcvvc*^fi*5:tf>kt WZMt* 

rmwstomiz&v&gtt. 

mffimzttmimmkzm^ t hmmx$> 

mmmmu' B coxn?&mffim£mmmiznm io 
mtz¥fiiz&\p]2-£x**v7®mti-&ztx'. m 

[00 17] 

[ooi8] (i )mrnmKH,im®jgtixio-*c 

_m*./V-s-e-c &mt& l><r)tfft&t-& (N a tur-- - 
e, Vo 1 . 37 1. p. 1 4 1. D. Adam et 20 
a 1 ) . 

[0019] ( 2 ) &®4fSf B Ht. i&gfc«fc otffle 

i^^safinsiEtJ: oabirffljjiTwffl-ctffiisifw&ai 

[0 0 2 0] (3)#fc. ^mtt^kLTT-fX^f- 

7 x - l^ft k'co a TtDEBKMHSrfitJfttS -tTTS 
fltt£»HS-frTV*4*^ -<0«a»i^®S«*H ( I 
TO££tr) fcfcfLT. SlfLe* s M<?Si&4t®C»±hU 
7 x =. k'<D 3 raPCfffffitcff L Tffil&rt 6 fcft 

frhey^vTn&mLtmz^hmdfihh. i 
[0021] zwxoiz. mx&cvmmz&^T J 

f-(7 ^iSi&fc &Riar?EA3-£& i 1 1 <k 0 . * * 40 

[ 0 0 2 2 ] 4fc. Wfc. IHfiSfcJ: 0«&Wi*»*L 

^*l»K^IS<7)«ffiA 5 ffl-C*>l.^i6il[6l$ 

[0023] (4)}&att^»o^iSiiIl«iJi?SI(^ 

) izx ^xmwmx-wwm.zw&m-h z t 

[0 0 24] IilT, ftffKaSV iSftttffiftiaii&tt 50 
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ttfc«<Slftl3WiU>fc», ^Tffl^-CMfeLTBSlfi] 

[0025] LfrLKtfty. *&mz&*xtt* mw& 
iSFBi^h^vTwmt^mtffmizmmi 

[0026] w&m^&i%£izmm£m8rf c mm 
[0027] ^H^warnm^k ^mm^-^mm 

mtiZ-t&®**VT<?>%.-{£ (JBii»L<OMrf-) © 

[0028] UTi=«»iiotiifi» A«micKm-« . 

[0029] 3M^&VYCffl»6*i*MtffilK>* 

y^. trur^'ys. tr^^vis, ho#>-s. rxu 
>m. ovyy>m. 4>y—)v&. <i>yv—)v 

[oo3oii^ *m\,zt5^xmm&s&&t lx. 

rmmt lxu. h vy^-u yffi&^imm&vm 
w^-ty^s. ttfr-yfui/T-Vti^ y 

[0031] Mmizit. murmsm^xm^tii 

HHOT (A.dE-t^fX^vOdf-vM)7x-Uy) 
■<S\ PFT-1 (^■**X'<>fiytl'*n*'?1-n* 

[0032] 
W.2] 



7 

R 




HHOT R:C 6 H 13 0 
PFT-1 R:C 2 F 5 (CH2)eO 
[00 33] *3-r<f -y9m^^mm±. T-rX 

[ 0 0 3 4 ] LTtix 4 X3^ 4 y 7 

mn-rzm&n. wjifc*^*,. ^m^snnsitffi 
C00 3 5] ttz. *?gHjft:i>vva±. mtftmn 

U Br^Oia^Bfc^vcx^^yy-fflfc^x* 

[0036] *HB^t*>*>s^f^ y maura. ms± 
t» mwrn^^^mtx^vrmmmm^t 

[0037] *^tt3V^TfflV^^>tL&mfiStt«k LT 
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[0038] *muz&^Tm^t>ti?>*v o rmm 
-y- muTommifttt^z t , $ uzwm 
kLxjEH xim^^-nvb^msmizm 

[0039] ftaiSr«BgLf#Sftf*Wt.^k LX 

<kt>-o^SSj£tl.t<7)i:LTSffl§^. a-NP 
D (TE*SjS#C^<tS) 
[0040] 

Hk3] - 

20 «-NPD 




[0041] 1-TANTA: 4, 4' , 4" -by* 

30 2-TANTA: 4, 4' , 4" -h»jX (2— 

TCTA : 4, 4' , 4" -b>JX (N-tf/W^Af 
;P) hy7x-/P7$yp-DPA-TDAB : 1. 
3, 5-h'JX [N- (4-y'7i-;l/7Sy7x- 

TDAB : 1,3, 5 - b 'JX ( v7x-/PT$ 7 X 

TDATA : 4, 4' . 4" -h 'JX (-/7x^7i 

y) hy^x-^rsy 

40 TDAPB: 1, 3, 5 - h 'JX [ ( y7x-;l-7S 

y) 7i-;H 

[0042] *fKB<7)««EL* : FttJV^T5l3t 

b e b q ( trx y y y h ) ^y y *7Ai§ 

fls) . DTVBi (4, 4" -t'X- (2, 2-v-p 
-hy^-b'rylO -h'7x-^) . Eu (DBM) 3 
(Phen) (b'jXd, S-^x-^-l , 3- 

row^) (ty7xfyhayy) Eu (i i 
i ) ) . s^ttt. y'7x-/nfi/^*. hvy 



(6) 

9 

VfrTV-Uymmft (DPVB i ) . 3T'J^f-*7x 

ywmte (bma-3t) %t'tfmft>tiz>. z.nt><r> 
watt, M^mmiz£->xT*:)V7TX®mx#&L 

[oo43]0i ttmmmE i^m^mmm. 
izm&Lti-mm^m<7>mm^i<7)mm^m^-f. io 

mm-cit. rmm 3 mm2 *>iwwR*tt: 

m (JflVYttmttffiAftf* HOMO*«ITO<0X^ 

<0$&* (Sffi*^0**yr&Atf>i&#) Whtt^t 
[00 4 4] 

immm] (mmm i . \mm i ) 02 tc^-nsns^Ji 20 

[0045] OTCfWIS*^. 

[0 04 6] #5X^l±fcIE?U£AJf!l©ffi2fcL 

ITOS|£. ««a&K£200XX Inip'9 0%t 
S n#l 0%C0^-y-y F£fflWC A r #X£2 0 0 s 
ccitu 02#X^3sccmfALTX't7«L 
fc. X^y ^fi^&iOttVW&iil^ . 3 5 e VT'&i. 
^^^ITOig^fiffi^^yrS-fflV^UVJtBSIt 30 
LTttWH&S: 4 . 6 e VfciStfyCfflUfc. 7 0 

[0047] _klS»«t£2. 6 6xl0-3PaiaTtS 

50nm<0HHOT&j£KU -^71131)1 3 i: L 
^. 33X10- 3 PaTftO. lnm/ 

sec«l/-ft!fU. HHOTtf^gte? 
-^A*:/?^ HffifcJ:£fc#j7 0OTFmix 1 0 
-3cmVVsect*-5ft. HHOT(i6 5X^"CSS 

[0048] Jf+Urfii^3±Wi. ffi^Jl4fcLT 
a-NPDC7)^*fl^ff§5 0nm^SJ:afc:, al* 
EEJjSrl- 33X10" 3 PatftO. Inm/secCO 

[0049] m&mm 5 a~5 c «-e-^ns^5 
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1 0 

fc*h.«fc#«Lfc. ^BM18J15a~5c<7)§t 

a«i 5 0 n m t u m^mmizx ^xmrn* ±.izm& 

Lfc. 3£tt£Eftttl. 33X10- 3 PaT.»0. In 

c M<7)ffim.tt jerFtsi- . 

[0050] 
[ft4] 




[005 1] ±iBIBKtt««S5a~5c±t 
m&6tLX. AILi^(Lil. 8Mft%)§?£ 
5 0 nmaVS&egKtrULbfCA 1 Jl£ 1 5 0 nm 
*>i?$fcK£j£*U «IWl*>*«EL*T«*fc. 

[00 5 2] a-NPD<D8mja&m&i%wm3± 
wxm i fc N^ig-eitfSfl i tftfrt&E La?** 
«u:. 

[oossi^ii^ntewi, iumwimELm 

*^*S&n$^. x.v? Yxuv^ y^yz.ffltvma- 

&zttfx'%tz. m&miomTu. jhw!i*>*?c 
it^xm^izmh&nsmtfj^izwiaL. ztuzm* 

w^&imn%mvmizffifLx^?>i><r>t%z.t> 

[00 54] #mmtz)i^X. SUHSr^AL^it 

x*m&tf$mztv£mt lxh. a i q 3<7)X 
tm<^Hr\±mm^izmnL^t< . xmiz** y r 
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*\VT&m*®mL%^tmoztm}.t>i\h. n * [0055] 







&£ 

0C) 


(mA/cm 2 ) 


HHOTC9JB 




1 TO/HHOT/ 
a -NPD/A i q 3 
/A L L i 


30 


8.0 




65 


300.0 






I TO/HHOT/ 
A L q 3/A L L i 


30 


0.1 




65 


2.0 





. !J5J(X.5!6.].*.l.s6»fe.tW^jteSrJ:.ifc.4WtWl-. it- - 
KCT 1 «>V vtfjiasimcfcvvc *> 6 5X:tciJV^T«S[ffl 20 
^'JtDirrS^ ITOS&fCJiHHOT^T 

fll/CV^ (HBM3UR : fg*fe&il£ 1 0 nmtlfL 

TSSI2U:. HHOT<0«J?*n 5 0nm<7)l»H>l^ 
«) . ifc. «atfOl|IWi7 0Xy2U:"Cfc«*8*LT 
vvfc. 

[0057] JUSM3) HHO 

T<9J?S£ilS2 0nmi:U f^ticOA 1 L i J|£V $ 1 

HOTB£JgJfc£-$\ a-NPDJlCD@3£#6 0nm 
*tf A 1 q 3l?)J¥$££>6 0 nmfc LftffllBLjRT 

£ m 3 *C?Kt . 43Kli0|a£?ICli 7 . 8 v/ 1 0 0 n 
nu ltlKW2«l6?fctt7. 5V/100nm, JfctM 
3 7 . 8 V/ 1 0 0 n mOB WttlS ilT 

[0058] H3 i 3 fc . *WJfc*PC* 



[0059] (»tf|3. it«W4)#«1tjSSfcLT 
HHOT<^)ftb0tCPFT-l&ffl(,\ |gffi<9Al Li 

i o nrnt-thimmmmi tmmnxm? 

HatH30*«EL3ltT*fWtfc. PFT-lliJl* 

EEfrPl. 3 3X10" 3 PatIfW- htfttO. In 
m/sec O^fr-C. J: 0 2 0 n m<0J?3 |c 

MRU:. PFT-l<3MiaRi54. 7^T«hf|ffla» 

t>T4X37-< v9Tix*-y-w& mm) Ma 

fe^L, 13 3. IxyrfixanyfTfAXX—y 

- Ym^mm\zm&~t?> . 

[006 0] 4fc, a-NPDfl«RftL&i>£PHi, 
FH^D&CJiaWW (O^rSE L«?*ftll Ufc. 

[0061] ft&*ifc&N0i3 , JfclRW4<3#f**:h. 
-Pit6 0*Ct:JnjaLTffl^-6£ fcTxi^ ho^S*» 

fc*-f . BIHftgli 1 0 V/ 1 0 0 n bTW. 
[0062] 
[H2] 
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CC) 


(mA7cm 2 ) 


PFT- ICOft 


mums 


I TO/PFT-l/ 
o-NPD/A 1 q 3 
/A L L i 


30 


0.1 






15.0 






I TO/PFT-l/ 
A 1 q 3/A L L i 


30 


0.1 




60 


9.5 





[00 63]^2*^fcHg/i > ^J:5(c s Hjfc0«3. it 

tfmmthtf. ico^r. iTomffi±-cjiPFT-io 

BrtLTV* <Bffif6j3&m : Blffif&K* 1 0 nraTlf 
LTillgL*:. PFT-1C0SW1 5 0nmCO«ftN 

[0064] ( gSfcM4 ) RMUHI^KattCT^JI^ 

1/CliBCP (2, 9-^^-4. 7- 
y'7i-;P-l, 10-7ityhD'J>' 1 

[0065] 
[fc5] 



H*6 CH3 



20 



* Lfc. 36£littlffJ:LTAl Li (Li : 0. 8] 

*%) * 1 0 nm s A 1 £ 1 5 0 nra^lfiLfc. 
[0067] 

-[ft6] 

QQ77a 




30 



[0066] mftm%m?m&Lt lxh i tousic 

a-NPDa|@M£J£3 5 0nm£&*J:?(C, 40 
EEJjSrl. 33xl0" 3 PaT^0. lnm/sec<0 

A 1 q 3c0^*a^H«<^frT'5 0 nrnDRBOBft 

l*. » vc b c pmmmiimtfrcm n m^iss 

WWELfc. ®ftt«^aAflfcLTQQ7 7a (&T 

ITO/a-NPD/Al q 3/BC P/QQ7.7 a/A 1 Li/Al 

-7. 9 lm/W 

ITO/o-NPD/Al q3/QQ77a/A 1 Li/A 1 

•••3. 0 1 m/W 



R:CtHi 5 

[0068] icoJ: d =Sc«f«lR««^fctt, 

4. 7eVC*£0)fc:*tU a-NPD, A 1 q3. B 
CPcr>HOMOW<Jl>#Zti?ti5. 4eV > 5. 8e 
V. 6. 5eVSSri>SJt«>fcITO«Bi*^aEA$ 
fUfclHUiAl q3/BCPSt-SfflS<X. BCP/Q 
Q7 7a#BM s QQ7 7aJ|M«»t*^. 
[0069]-*. li»»fcasXS»*Ufc*Hia - N P 
Alq3, BCPOLUMOl^l/#-£*veh.2. 
5eV, 2. 9eV N 3. 2 e VggTfeSJtibfcQQ 
7 7aJg£jffiiU:&fcBCP. A 1 q 3Jf&KILfc 
a(Ca-NPD«T^Oy^3^SJtrt(CS!)*J:<A 1 
q 3 #TO«B$m s »*3;fi***R 0 {Hi- Z t &? 

[0 070] £?)fc#fcQQ7 7afc±oTaEA# s {g}t 
^tL^mWAl q3«Cfl»&?ixS* { . 3E3U4QQ7 
7 aatSI^L^V^»fc:QQ7 7 a#W>x*S/V- 
=S:V * L B C P t coxdf W TV v 9 * Utt&ti £ t Kc 
< »»t i t arcs S . 

[ 0 0 7 1 ] ftfcBC P<9&6^£fc&Vtf§£-<9fBE#> 
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15 16 
[ 0 0 7 2 ] QQ 7 7 aligiBT{iji#Slffli: LT?>?8 * WH*l»ii8<fcoTV*S £i>frfrb$>'fm-~W±.T<7> 

ITO/a-NPD/Alq3/QQ7 m^25^H^fcJMJ0LTV^. 
7 a/A I Li/Al fc^offijSfciSVvCtt I TO/a [0073] 
-N P D/A 1 q 3/A 1 L i /A 1 iZ&KXW&fflV* 

I TO/a-NP D/A 1 q 3/QQ 7 7 a/A 1 L i /A 1 

•14 0mA/cmM 10V) ;J£J?115nm 
ITO/a-NPD/Al q3/Al Li/Al 

-60mA/cmM 1 0V) ;Efl00nm 

[0074] z<D£o%m?&?&mto&zm&)&v> xuvzt. &«mzm*)&&Lizimz3mi-izb 

V^. Cl^-CfflV^BCPJJT^-feT-^ttSr^O^TQ HTNIfcig^ (^»TFT) . »*feyi>\ S^P* 
Q77 at^ML, Ayh*^>yrt,QQ7 7aJ: ttb'com^'V X\Z&mi8Xlbh . 

(QQ77a(J#>3. 1 e V. BCPIi#3 . 3 [0»)fg#&!JtHJj] 

e v ) cor* o «t <«aak LxssgL-o^ . [@i] *wm$m \.m?<r>~mmm<?mtfm. 

[0075] wmcrmiTm^fzEMm^-rtdb^m i^twrnmrnx-hh . 

SSftS.! fcTMc^J: 0%mmT yTC0mJmbt>tl [02 ] *l|HBc7)||tel«T^t^#«E LsPH^Wffi 

[0076] [03 ] ^wncrmmm2 , \mm2 , 3<r>m& ls 
aa^ma *»ii«^E-L3iH t fcfev*-«4-«« — ^ssa^?asfiSFtt^srt0-ej>s^ 

S^i'a-h^WRihSftfc, €»tt«BV*lf»EL 3 ^unHw 

[0 0 7 7]*%HBtJ:'9Sffi$ixl.®«ffiK B B H S^ 5, 5a~5c ft£tt«1M 



[01] 



[02] 
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[03] 




(72)&<5!# «□ 

m^B*BaKm^3Ta3o#2^ 



